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Abstract
This report aims to assess the epidemiological characteristics of
cystic echinococcosis (CE) in the largest Romanian county (Timis
County). Our study group included 182 patients diagnosed with
this condition during 2004–2010. The yearly detection rate of new
cases was 3.8 cases per 100 000 inhabitants. People over 40 years
old accounted for 52.7% of cases. The incidence was higher in
women and in rural inhabitants. No statistically signiﬁcant decline
in the number and incidence of CE cases was observed through-
out the study period (R2 = 0.24, p 0.3). Consequently, more
efﬁcient implementation of correct public health measures is
required to fully prevent and eradicate CE in this region.
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Cystic echinococcosis (CE) is a widespread zoonosis
produced by Echinococcus granulosus. Most of the human
cases occur in the Mediterranean countries, sub-Saharan
Africa, South America, Eastern Europe, Asia, the western
USA and Australia [1]. In recent years, CE has been a re-
emergent disease in many European countries [2–4].
Humans acquire the infection by ingesting the egg of the
parasite as a result of direct contact with dog tapeworm
carriers or indirectly through contaminated food or water
[5]. Socioeconomic and cultural determinants play a major
role in the transmission of the infections in man because
of unsafe habits such as close co-habitation between
humans and uncontrolled dogs, lack of control regarding
livestock slaughter and unsanitary living conditions [6]. The
clinical picture and the course of the illness may vary with
the parasitic strain, size of the hydatid cyst and its growth
rate, parasitized organ, integrity of the cyst and secondary
infections [7]. Generally, humans are asymptomatic in the
ﬁrst stage of the infection, and the course of the disease
may evolve for some time without any clinical signs and
symptoms [7].
In 1995, Romania was listed among the countries with the
highest prevalence of CE worldwide [8]. Nevertheless, CE is
not a notiﬁable disease in this country.
The aim of this report is to assess the characteristics of
human CE in Timis County (situated in western Romania
and with a population of 677 926 inhabitants) with the main
focus on the disease epidemiology. In the beginning of the
1990s, Timis was the sixth highest endemic county (out of
41 counties) for CE in Romania [9].
We have retrospectively analysed the medical records of
the patients diagnosed with this condition in Timis County
(see Supplementary material, Figure S1 for geographical local-
ization) during the period 2004–2010. The diagnosis of CE
was based on imaging techniques (ultrasonography, radiology,
computed tomography scan, magnetic resonance imaging) as
the principal criterion, and additionally on serology (detec-
tion of anti-Echinococcus granulosus antibodies by ELISA). For
hepatic cysts, abdominal ultrasonography was the standard
diagnostic criterion according to the standard classiﬁcation
proposed by the World Health Organization—Informal
Working Group on Echinococcosis (WHO-IWGE) [10].
Statistical analysis was performed using the software pack-
age SPSS version 17.0 for Windows (SPSS Inc, Chicago, IL,
USA). A p-value <0.05 was regarded as statistically signiﬁcant.
A total of 182 patients aged 4–81 years (40.4 ± 19.4 years
old) were diagnosed with CE in the studied region. The yearly
detection rate of new cases was 3.8 cases per 100 000 inhabit-
ants. No statistically signiﬁcant decline in the number and inci-
dence of CE cases was observed throughout the study period
(R2 = 0.24, p 0.3) (see Supplementary material, Figure S2).
Most people in the study group were female (62.1%), and
the incidence rate was also higher than in men (4.6 versus 3
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cases per 100 000 inhabitants). Patients over 40 years old
accounted for 52.7% of cases. The peak incidence was regis-
tered in women aged 50–54 years (8.9 cases per 100 000
inhabitants), and in men aged 55–59 years (9.6 cases per
100 000 inhabitants) (Table 1). No statistically signiﬁcant dif-
ference was found between men and women with respect to
age (42.9 ± 20.4 versus 38.8 ± 18.7 years old, p 0.1). The
incidence rate was higher in rural areas compared
with urban regions (5.2 versus 3.2 cases per 100 000
inhabitants).
The majority of the affected adults (‡18 years old) were
either labourers (49.4%) or retired (33.1%). Other speciﬁed
professional categories within the study group were intellec-
tuals and ofﬁce workers (5.2%) as well as unemployed per-
sons (5.2%).
Liver involvement predominated within the study group
(81.9%) (Table 2), and these patients were signiﬁcantly older
(41.5 ± 18.2 years old, range: 5–81, p 0.004) than those with
a pulmonary cyst (23.9 ± 21.9 years old, range: 4–71). The
higher ratio of lung : liver involvement in children (1 : 1.6)
than in adults (1 : 11) may explain the age discrepancy
according to cyst localization.
Most of the patients had no complications (91.2%). Never-
theless, bacterial superinfections (43.8%) and liver cyst rup-
ture/compression (43.8%) were the main complications in
the remaining people.
Patients required between 2 and 54 days of hospitalization
(13.8 ± 9.4 days: 1–7 days, 30.8%; 8–14 days, 31.3%; 15–
29 days, 30.8%; and >30 days, 7.1%). Almost all patients
made a complete recovery (99.5%).
In Romania, CE remains a concern because of the poor
implementation of the educational programmes and prophy-
lactic campaigns. National data for the entire country have
shown that the incidence of the disease decreased from 5.6
cases per 100 000 inhabitants during the period of 1953–63
[8,11] to 2.6 cases per 100 000 inhabitants during 1987–91
[12]. A previous major epidemiological surveillance per-
formed in Timis County during 1985–1997 showed a higher
yearly average incidence (overall 6 cases per 100 000 inhabit-
ants: 6.4 in men versus 6.2 in women, and 5.3 in urban ver-
sus 8.5 in rural inhabitants) [9] than was reported for the
period of 2004–2010.
The mean age of our study group was similar to that
reported by other studies from the former Yugoslavia
(41.4 years for women and 35.5 years for men) [13] and
Turkey (36.2 years [14,15] and 36.4 years [16], respectively).
A predominance of women was also reported in an exten-
sive national survey (1987–1996) including patients from 37
Romanian counties (63.5%) [8] and in other studies from
Bulgaria (female versus male incidence: 7 versus 5.9 cases
per 100 000 inhabitants during 1950–1962, and 3.4 versus
3.1 cases per 100 000 inhabitants during 1983–1995 [17]),
TABLE 1. Age and gender distribution of the study group
Age group (years)
Cases (%) Cases per 100 000 inhabitants/year
Totala Femaleb Malec Total Female Male
0–14 22 (12.1) 14 (12.4) 8 (11.6) 2.8 3.7 2
15–19 10 (5.5) 6 (5.3) 4 (5.8) 2.8 3.4 2.2
20–24 11 (6) 6 (5.3) 5 (7.2) 2.5 2.7 2.3
25–29 13 (7.1) 12 (10.6) 1 (1.4) 3.4 6.3 0.5
30–34 17 (9.3) 12 (10.6) 5 (7.2) 4 5.5 2.4
35–39 13 (7.1) 7 (6.2) 6 (8.7) 4.9 5.2 4.6
40–44 10 (5.5) 7 (6.2) 3 (4.3) 3 4.1 1.9
45–49 15 (8.2) 11 (9.7) 4 (5.8) 4.1 5.8 2.3
50–54 21 (11.5) 15 (13.3) 6 (8.7) 6.5 8.9 3.8
55–59 18 (9.9) 8 (7.1) 10 (14.5) 8.2 6.9 9.6
60–64 14 (7.7) 5 (4.4) 9 (13) 6 3.9 8.7
65–69 7 (3.8) 3 (2.7) 4 (5.8) 3.5 2.5 4.7
70–74 7 (3.8) 4 (3.5) 3 (4.3) 3.8 3.7 4.1
Over 75 4 (2.2) 3 (2.7) 1 (1.4) 1.8 2.1 1.3
Total 182 113 69 3.8 4.6 3
aPer cent of total cases.
bPer cent of female cases.
cPer cent of male cases.
TABLE 2. Distribution of the study group according to the
localization of the hydatid cyst
Localization of the hydatid cyst
Cases (%)
Totala Femaleb Malec
Liver 149 (81.9) 95 (85.1) 54 (78.3)
Liver and lungs 13 (7.1) 6 (5.3) 7 (10.1)
Lungs 12 (6.6) 8 (7.1) 4 (5.8)
Spleen 3 (1.6) 2 (1.8) 1 (1.4)
Femur 2 (1.1) 1 (0.9) 1 (1.4)
Peritoneum 2 (1.1) 1 (0.9) 1 (1.4)
Kidneys 1 (0.5) – 1 (1.4)
aPer cent of total cases.
bPer cent of female cases.
cPer cent of male cases.
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Serbia (60% [18], and 55% [19]) and Turkey (60.8% [16]).
The high rate of infection in female patients could be
explained by women’s closer contact with dogs, especially in
rural areas where they have the responsibility of feeding the
animals in the household. According to our ﬁndings the high-
est incidence was noticed in patients aged 50–59 years, simi-
lar to a study from Bulgaria [17].
Labourers and retired persons were the most affected
professional categories, similar to a previous study per-
formed in the same region (43.5% and 18.4%, respectively)
[9]. The proportion of 20.1% of retired people in Timis
County could explain the high percentage of CE patients
from this social category (http://www.insse.ro).
Liver was the most affected organ in this study, similar to
a previous study performed in this county (70.3%) [9] and in
a study that included patients from all over Romania
(86.73%) [8]. Other studies also reported the predominant
involvement of the liver: 87.88% in Spain [20], 76.6% in
Turkey [16] and 71.9% in Sardinia [21]. The lung was less
frequently affected in this study (6.6%) compared with the
previous study in patients from Timis County (24.3%,
p <0.001) [9]. Only 8.8% of the patients had complications
and this represented a lower percentage compared with the
22.9% reported previously (p 0.02) [9] and compared with
data reported in the former Yugoslavia (16.8%) [13]. The
fatality rate was 0.5% in our study (2004–2010), signiﬁcantly
lower than reported at the national level (6%, p 0.003) for
the period 1979–1988 [8,11]. The mean hospitalization per-
iod was shorter than reported in national studies performed
on patients throughout the country (c. 36 days) [8], but simi-
lar to a study in Sardinia (14.7 days) [21].
Furthermore, the ﬁgures presented in this report may be
underestimated as a result of undetected cases (probably
because of subclinical evolution or patients’ ignorance to see
the doctor) and the limitations of our study (retrospective
design, hospital-based recruitment). This hypothesis is sup-
ported by the ﬁndings of a previous survey performed in
three southwestern Romanian counties (including Timis
County) that revealed an additional incidence of 0.7–1.1
cases per 100 000 cases following the post-mortem examina-
tion of people who were not diagnosed with CE when alive
[9].
The stable CE incidence reported in the largest Romanian
county (Timis County) during recent years (2004–2010)
underlines the need for more efﬁcient implementation of
correct public health measures to fully prevent and eradicate
CE in this region. The most important focus should be on
the rigorous control and periodical treatment of dogs, regu-
lation of domestic slaughtering, proper destruction of the
viscera of infected animals, protection of water sources,
control of food with special emphasis on vegetables and
fruits, destruction of the beetles that may act as vectors, and
sanitary education, especially of people who professionally
come in contact with dogs or work in the livestock sector.
Acknowledgements
Authors are grateful to Petru Calma for his technical assis-
tance in collecting and computing the data, Ciprian Duta for
providing valuable information about the patients with CE
and Ioan Iacobiciu for his bibliographical support and useful
advice in preparing the manuscript.
Transparency Declaration
No funding was available for this study. The authors have no
commercial relationship or potential conﬂict of interest of
any nature related to this manuscript.
Supporting Information
Additional Supporting Information may be found in the
online version of this article:
Fig. S1. Geographical location of Timis County, Roma-
nia.
Fig. S2. Number of cystic echinococcosis cases and
cases per 100 000 persons in Timis County, Romania, 2004–
2010. Data are presented as one trend-line because the inci-
dence and absolute case count trend-lines are indistinguish-
able.
Please note: Wiley-Blackwell are not responsible for the
content or functionality of any supporting materials supplied
by the authors. Any queries (other than missing material)
should be directed to the corresponding author for the
article.
References
1. Muller R, Wakelin D. Worms and human disease, 2nd edn. Walling-
ford, New York, NY: CABI Publishing, 2002.
2. Dakkak A. Echinococcosis/hydatidosis: a severe threat in Mediterra-
nean countries. Vet Parasitol 2010; 174: 2–11.
3. Rojo-Vazquez FA, Pardo-Lledias J, Francos-Von HM et al. Cystic echi-
nococcosis in Spain: current situation and relevance for other ende-
mic areas in Europe. PLoS Negl Trop Dis 2011; 5: e893.
4. Sotiraki S, Chaligiannis I. Cystic echinococcosis in Greece. Past and
present. Parasite 2010; 17: 205–210.
CMI Research Note 1733
ª2011 The Authors
Clinical Microbiology and Infection ª2011 European Society of Clinical Microbiology and Infectious Diseases, CMI, 17, 1731–1734
5. Eckert J. Helminths. In: Kayser FH, Bienz KA, Eckert J, Zinkernagle
RM, eds, Medical microbiology. Stuttgart: Thieme, 2005; 543–602.
6. Schantz PM. Progress in diagnosis, treatment and elimination of echi-
nococcosis and cysticercosis. Parasitol Int 2006; 55 (suppl): S7–S13.
7. Thompson RCA. Echinococcosis. In: Gillespie SH, Pearson RD, eds,
Principles and practice of clinical parasitology. Chichester: John Wiley &
Sons Ltd, 2001; 585–612.
8. Neghina R, Neghina AM, Marincu I, Iacobiciu I. Epidemiology and epi-
zootology of cystic echinococcosis in Romania 1862–2007. Foodborne
Pathog Dis 2010; 7: 613–618.
9. Iacobiciu I. Aspecte imunoepidemiologice ale hidatidozei cu Echinococcus
granulosus pe teritoriul Banatului [PhD thesis]. Bucharest: Universitatea
de Medicina si Farmacie Carol Davila, 1999.
10. Eckert J, Gemmell MA, Meslin F-X, Pawlowski ZS. WHO/OIE manual
on echinococcosis in humans and animals: a public health problem of glo-
bal concern. Paris: World Organisation for Animal Health (Ofﬁce
International des Epizooties) and World Health Organization, 2002.
11. Neghina R, Neghina AM, Marincu I, Iacobiciu I. Epidemiology and his-
tory of human parasitic diseases in Romania. Parasitol Res 2011; 108:
1333–1346.
12. Iacobiciu I, Stefanoiu V, Siko Barabasi S, Coroiu Z. Epidemiologia ech-
inococozei-hidatidozei. Sfantu Gheorghe: SC Tipo Graf SRL, 2005.
13. Mikic D, Trnjak Z, Bojic I et al. [Personal experience in the diagnosis
and treatment of hepatic echinococcosis]. Vojnosanit Pregl 1998; 55:
489–499.
14. Miman O, Atambay M, Aydin NE, Daldal N. [The clinical, serological
and morphological analysis of 91 patients with cystic echinococcosis
following surgery]. Turkiye Parazitol Derg 2010; 34: 179–183.
15. Ozyurtkan MO, Balci AE. Surgical treatment of intrathoracic hydatid
disease: a 5-year experience in an endemic region. Surg Today 2010;
40: 31–37.
16. Gonlugur U, Ozcelik S, Gonlugur TE et al. The retrospective annual
surgical incidence of cystic echinococcosis in Sivas, Turkey. Zoonoses
Public Health 2009; 56: 209–214.
17. Todorov T, Boeva V. Human echinococcosis in Bulgaria: a compara-
tive epidemiological analysis. Bull World Health Organ 1999; 77: 110–
118.
18. Culaﬁc DM, Katic-Radivojevic S, Kerkez M, Vuckevic M, Rankovic V,
Stefanovic D. Liver cystic echinococcosis in humans – a study of 30
cases. Helminthologia 2007; 44: 157–161.
19. Culaﬁc DM, Kerkez MD, Mijac DD et al. Spleen cystic echinococco-
sis: clinical manifestations and treatment. Scand J Gastroenterol 2010;
45: 186–190.
20. Moreno J, Tellez CJ, Pardo FJ. [Hydatid disease in the Department of
Health #2 of the Valencian Community (Spain)]. Rev Esp Quimioter
2009; 22: 62–67.
21. Conchedda M, Antonelli A, Caddori A, Gabriele F. A retrospective
analysis of human cystic echinococcosis in Sardinia (Italy), an endemic
Mediterranean region, from 2001 to 2005. Parasitol Int 2010; 59: 454–
459.
1734 Clinical Microbiology and Infection, Volume 17 Number 11, November 2011 CMI
ª2011 The Authors
Clinical Microbiology and Infection ª2011 European Society of Clinical Microbiology and Infectious Diseases, CMI, 17, 1731–1734
